We give a new proof of the Mallows-Sloane bound on the minimum distance of doubly-even self-dual codes. The proof avoids using the Gleason theorem and invariant theory. It is based on a special choice of the polynomial in the conventional linear programming approach.
(for properties of Krawtchouk polynomials see e.g. [4, 6, 7, 8] ).
Self-dual codes attract a great deal of attention, see many references in [1, 8, 11] . Most of the results are based on an involved machinery of invariant theory. In this paper we prove basic results about self-dual codes in the framework of linear programming approach. Our main goal is to reprove the following Mallows-Sloane bound Actually, a slightly stronger inequality for large n was established in [10] .
It is an open question, if this can be done using only linear programming approach.
The following result is attributed to Gleason (see e.g. [11] ). We also provide an elementary proof to it. Theorem 2 C is symmetric, that is B i = B n0i , and n = 0 (mod 8).
Since we use only properties of MacWilliams transform, our results actually hold also for formally self-dual codes.
Proofs
We start with proving Theorem 2.
Proof.
The length n is even since the size of C is 2 n=2
. Since P i (j) = Evidently, the same fact is true for the central component of any code dual to a doubly-even code.
From now on we assume that n is a multiple of 8. The proof of Theorem 1 is more complicated and consists of a series of lemmata.
particularly,
The following lemma is a special case of a proposition due to Ph.Delsarte [2] . Lemma To show that such a k does exist we compute explicitly A 0 ( Now we are in the position to prove Theorem 1.
Proof. We consider three cases, depending on n modulo 24. In all these cases we prove that A 0 ( It proves the claim for n > 100. The small cases (there are only 12 such lengths) are checked directly. We omit the cumbersome calculations.
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